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f )(New) A cathode composition comprising vanadium oxide particles havmg an average 
Vjdiafli^er fiom about 5 nm to about 500 nm and a binder. 

48. (New) Tlic cathode composition of claim 47 wherein the collection of vanadium oxide 
particles has an average particle size of no more than about 400 nm. 

49. (New) The cathode composition of claim 47 wherem the collection of vanadmm oxide 
particles has an average particle size of no more than about 300 nm. 

50. (New) The cathode composition of claim 47 wherein the collection of vanadium oxide 
particles has an average particle size of no more than about 200 nm. 

51. (New) Tlie cathode composition of claim 47 further comprising supplementary electrically 
conductive particles. 

52. (New) The cathode composition of claim 47 wherein the binder comprises polyvinylidene 
fluoride, polyethylene oxide, polyethyicne. polypfopylene. polytetrafluowethylene, polyaciylates or 
mixtures or copolymers thereof. 



REMARKS 

Claims 1, 4-11, 13-28 and 30-52 are pending. Qaim 29 is canceled without 
prejudice. By this Amendment, claims 1, 8. 15 and 20 are amended, and new claims 30-52 are 
added. Tlie amendment of claims 1, 8 and 20 is supported by the specification, for example, at 
page 16, lines 3-13. The amendment of claim 15 is supported by the specification, for example. 
"'^^^n^^MS. Applicants assert that the amendment of claim 15 is not intended to 
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nanow the claim scope in any way since the discharge conditions are inherent in fte 
^ecification with respect to the evaluation of the energy density. New claims 30-41. 43-46 and 
48-50 are supported by the specification, for example, at page 15, lines 8-12. New claim 42 is 
supported by the specification, for example, at page 16. lines 3-13. New claim 47 is supported 
by tlae specification, for example, at page 2. lines 4-6 and page 15, lines 8-12. New clain, 51 is 
supported by the specification, fox example, at page 18. lines 23-29. New claim 52 is supported 
by the specification, for example, at page 19, lines 15-19. No new matter is introduced by the 

amendments or by the new claims. 

AppUcants thai* the Examiner for the courtesy extended to their undersigned 
representative in a phone interview on July 24, 2002. Applicants discussed all of the pending 
rejections. Witix respect to the rejections under section 112. it was noted that the energy density 
performance could be considered a value obtainable by optimizing discharge parameters, s.ch as 
cunent and the like. Under tins view, no elements are missing. Applicants believe timt 
agreement was reached on tiiis point. AppUcants have furtiier clarified the claim by introducing 
tot features explicitiy into ti,e claim. With respect to the rejections over the cited 
references, several possible approaches for distinguishing the prior art were discussed. The 
Examiner indicated that the unifonnity of tiie particles was a suitable approach for distinguishing 
the cited references. 

^. jpr.ti.MisUn^ -^^'ilTS.r. S 11? Second Paragraph 

The Examiner rejected claims 15-19 under 35 U.S.C. § 1 12. second paragraph as 
being incomplete. In particular, the Examiner has asserted tiiat die claims have omitted elements 
relating to conditions under which the catiiode exhibits an energy density greater flian about 900 
Wh/kg. AppUcants assert tiiat there are no omitted elements as clarified below and in tiie earUer 
phone conference. AppUcants have added ti.e temperature to tiie claim, altiioagh AppUcants 
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assert that this w« inherent in the claim as filed. Applicants respectfully request reconsideration 
of the rejection based on the claims being incomplete. 

The energy density, as claimed, is an inherent property of the material. 
Applicants have amended the claim to introduce explicitiy from the specification .he inherent 
discharge conditions for evaluating the energy density. The discharge conditions generally, such 
as current and the like, can be adjusted to determine an optimal energy density. Specifically, a 
person of ordinary skiU in the art will recognize how to test a material to detennine if the cathode 
material can achrcve the Umit in the claimed energy density. Therefore, the claims do not lack 
any essential elements. Based on the above comments, Applicants respectfidly request 
withdrawal of the rejection of claims 1,4-11 and 13-29 under 35 US.C. § 112, second paragraph 
as being incomplete. 



Re jectiopg f^vsr Koksbang 

The Examiner rejected claims 1. 4-6, 8. 9. 13. 14 and 20-27 under 35 U.S.C. §§ 
102(a) and 102(e) as being anticipated by U.S. Patent 5.549.880 to Koksbang (the Koksbang 
patent). The Examiner asserted that the Koksbang patent discloses vanadium oxide particles 
with diameters from 100 to 5000 mn. While Applicants maintain that the Examiner has not 
estabUshed prima facie anticipation. AppUcants have amended independent claims 1. 8 and 20 to 
advance prosecution of the case. AppUcants respectfully request reconsideration of the 
rejections based on the following comments. 

Applicants maintain that the Koksbang patent does not disclose vanadium oxide 
particles with an average diameter less than one micion (1000 mn). However, to advance 
prosecution of the case. Apphcants have amended the claims to indi cate that the vanadium oxide 
particles have the recited particle size distribution. The Koksbang patent does not teach or 
suggest vanadium oxide particles with the recited particle size distribution or how to effect 
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particle s«e distribution.. Therefore, the Koks W P^t-t clearly does not ^ anttcpate 
the present clain.. Applicants respectfully request withdrawal of the .jectic« of claims 1, 4-6. 
8. 9, 13. 14 and 20-27 tmder 35 U.S.C. §§ 102(a) and 102(e) as being anticipated by the 

Koksbang patent. 

Wth respect to new claims 47-52. Applicants note that the Koksbang patent does not 
disclose an average paxticlc si^e within the claimed range. In principle. tuUcss expUcUly 
provided, the average particles size can only be evaluated based on the particle size distribution. 
However the Exanuner acknowledges that the Koksbang patent does not disclose a parhc.e s.ze 
distribution. Therefore. Applicants assert that the Koksbang patent does not render the clauns 
^ anticipated. Applicants respect&Hy request clarification of the Examiner's posi.on 
.egard^gthe Koksbang patent with respect to averageparticlesizein view of thelackofexpU^^^ 

description of average particle size or particle size distribution. 



Rejections Over Olsen 

Examiner reacted claims 1. 4-11. 13, 14 and 20-28 under 35 U.S.C. § 103(a) as 
being unpatentable over U.S. Patent 5. 443. 809 to Olsen (the Olscn patent). T^e Examiner 
asserted that the Olsen paten, discloses vanadium oxide particles with a particle size 6om 0.1 
n^crons to 100 micons. The Examiner further asserts that it would be obvious to use the 
"electrode-quality" metal oxides in a Uthiom secondary battery. While Applicants maintain that 
the Examiner has failed to estabUsh mm obviousness. AppUcants have amended 
independent claims 1. 8 and 20 to indicate the recited particle size distribution to advance 

p^secution of the application. Applicant respectfully request reconsideration office reject,ons 

over the Olsen patent based on the following comments. 

Applicants maintain that the Olsen patent does not teach or suggest vanadium 

oxide panicles with average diameters within the claimed size range. However, to advance 
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prosecution. Applicants have am«,ded claims 1. 8 and 20 to include a feature relating to the 
recited particle size distribution. The Olsen patent does not teach or suggest vanadium oxide 
p^cles with the recited particle size distribution. Therefore, the Olsen patent does not render 
Applicants- claims piima obvious. Thus. AppUcants respectfully request withdrawal of the 
rejection of claims 1. 4-1 1. 13. 14 and 20-28 under 35 U.S.C § 103(a) as being unpatentable 
over the Olsen patent. 

With respect to new claims 47-52. AppUcants note that the Olsen patent does not disclose 
an average particle size within the claimed range. In principle, unless expliciUy provided, the 
average particles size can only be evaluated based on the particle size distribution. However, the 
Examiner acknowledges that the Olsen patent does not disclose a particle size distribution. 
mrefore.Apphcants assert that the Olsen patent does notrender the claims pruMfeieob^^^^ 

Apphcants respectflilly request clarification of the Examiner's position regarding the Olsen 
patent with respect to average particle size in view of the lack of expUcit description of average 
particle size or particle size distribution. 

CONCLUSIONS 

In view of the foregoing, it is submitted that this application is in condition for 
allowance. Favorable consideration and prompt allowance of the appUcation are respectfully 

requested. 

The Examiner is invited to telephone the undersigned if the Examiner believes it 
would be useful to advance prosecution. 

Respectfully submitted, 



Peter S. Dardi, Ph.D. 
Registration No. 39,650 

Customer No. 24113 
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Patterson, Thuente, Skaar & Cliristensen, PA. 

4800 EDS Center 

80 South 8th Street 

Minneapolis. Mimiesota 55402-2100 

Telephone: (612)349-5746 



Please graiU any extension 
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ATTACHMENT 
MARKED-UP AMENDMENT 

riaims As Amended 

Claim 29 has been canceled. 

Claims 1, 8. 15 and 20 have been amended as follows: 

Crwice Amended) A cathode composition comprising vanadium oxide particles having an 
average diameter from about 5 nm to about [500] 1000 nm and a binde r whmnn the collection of 
....x..r. nv^^e n^i d-- 1-^^ ^ Hr^tribntlon in sir., s^ich tftat at I^RSt nhout 95 percent of the 

,.^.1.. .... . di^^cter rr— "^^^^ o f the .vor.^ dinmeter and less than afe Qut 

1 fin percent <? <; th" average diameter. 

8 ClWice Amended) A battery cornpiising an anode, a cathode compti^mg vanadium oxide 
particles having an average diameter fiom abox. 5 mn to about [500] IfiOO nm and a binder, and a 
separator element disposed between the anode and the cathod e whrrHntb .co )K,tion of vanadium 
H.. . di.>^^^.>^-n that 1..st .hont 9,-^ p^ent of rtie particles have ^ 

p.^.^ tv..n ^ r^^"t of the avrnrr diRn.etq- snd less than about 160 percent cf 
the average diameter . 

15. (Twice Amend«l) A battery comprising an anode, an electrolyte, a cathode and a separator 
element disposed between the anode and d.e cathode, the electrolyte comprising lithium ions and 
the cathode comprising nanopaxticles of electioactive material that intercalates lithium ions and a 
binder, [wherein the nanopaxticles of electroactive material in the cathode have an average diameter 
from about 5 nm to about 500 nm and] wherein fte electroactive material in the cathode exhibits an 

U 
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eaergy density greater than about 900 Wh/kg during dischaige of tbe batteo^ ci\.o\m^ &o^ . 
AvnltstO 1.8 vnfeataS'C. 

20. (Amended) A method of fbnning a battery, the method comprising incorporating a 
collection of vanadiuni oxide particles having an average diameter from about 5 nm to abcnt [500] 
lOOO nm into a cathode strucn^. nliMnn ■r.llrrti^ of vnn.di..m oxid« particles ha^ 
.j^^,^^ ...h that at lea^ nnt ns j^^t of rh. patticles hav. a diamet^ ^eater than 

■..,.y. ,^.n..f,heavera^1iiniPtr r.r,dWthaT, nho.tl60pe,.entofth.av.r.pcdj^^^^ 

Please add new claims 30-52 as follows: 

-30. (New) The cathode composition of claim 1 wherem the collection of vanadium oxide 
particles has an average particle size of no more than about 500 nm. 

31. (New) The cathode composition of claim 1 wherein the collection of vanadium oxide 
particles has an average particle size of no more than about 400 ntiL 

32. (New) Ite cathode composition of claim 1 wherBin the collection of vanadium oxide 
particles has an average particle size of no more than about 300 nm- 

33. (New) The cathode composition of claim 1 wherein the collection of vanadium oxide 
particles has an average particle size of no more than about 200 nm. 

34. (New) The battery of claim 8 wherein the collection of vanadium oxide particles has an 
average particle size of no more than about 500 ran. 

12 



Received from <> at 8I22ID24:H:17 PM (Eastem DayDght rime| 



08/22/2002 15:54 FAl PATTERSON THUENTE SKAAR ©016 



Application No. 09/606,884 

35. (New) The battery of claim 8 wherein the collection of vanadium oxide particles has an 
average particle size of no more than about 400 rnn. 

36. (New) The battery of claim 8 wherein the collection of vanadium oxide particles has an 
average particle size of no more than about 300 nm, 

37. (New) The battery of claim 8 wherein the coUection of vanadium oxide particles has an 
average particle size of no more than about 200 nm. 

38. (New) The battery of claim 15 wherein the collection of vanadium oxide particles has an 
average particle size of no more than about 500 nm. 

39. (New) The battery of claim 15 wherein the collection of vanadium oxide particles has an 
average particle size of no more than about 400 mn. 

40. (New) The battery of claim 15 wherein the coUection of vanadiimi oxide particles has an 
average particle size of no more than about 300 nm. 

41. (New) The battery of claim 15 wherein the collection of vanadium oxide particles has an 
average particle size of no more than about 200 nm. 

42. (New) The battery of claim 15 wherein the collection of vanadium oxide particles has a 
distribution in sizes such that at least about 95 percent of the particles have a diameter greater than 
about 40 percent of the average diameter and less than about 160 percent of the average diameter. 
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43. (New) The method of claim 20 wherein the collection of vanadium oxide particles has an 
average particle size of no more than aboat 500 nm. 

44. (New) THe method of claim 20 wherein the collection of vanadium oxide particles has an 
average particle size of no more ftan about 400 nm. 

45. (New) The method of claim 20 wherein the collection of vanadium oxide particles has an 
average particle size of no more than about 300 nm. 

46. (New) The method of claim 20 wherein the collection of vanadium oxide particles has an 
average particle size of no more dian about 200 nm. 

47. (New) A cathode composition comprising vanadium oxide particles having an average 
diameter ftom about 5 nm to about 500 nm and abindcr. 

48. (N^) The cathode composition of claim 47 wherein the collection of vanadium oxide 
particles has an average particle size of no more than about 400 nm. 

49. (New) The cathode composition of claim 47 wherein the coUection of vanadium oxide 
particles has an average particle size of no more than about 300 nm. 

50. (New) The cathode composition of claim 47 wherein the coUection of vanadium oxide 
particles has an average particle size of no more than about 200 nm. 
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51. (New) The cathod. composition of claim 47 furflxer con«,rising suppl^nent^ electtically 

conductive particles. 

52 (New) The caAode composition of claim 47 wherein the binder comprises polyvinylidene 
fluoride, polyethylene ox,de. polyethylene, polypropylene. polytetrafluo«.ethylene. polyacrylates or 
mixtures or copolymers thereo£- 
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